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01 BACKGROUND



       

1. BACKGROUND ① GLOBAL SITUATION 
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l In 2021, the carbon dioxide released by human energy consumptions has 

exceeded 36.3 billion tons.  

l In 2022, the amount of CO2 in atmosphere has risen to 419 ppm, reaching the 

peak value in past 4.5 million years.



1. BACKGROUND ② CARBON TRADE

       

lIn 2021, China's carbon trade market officially launched.
 
lIn 2024, Civil Aviation Administration of China initiated the 
entry of  aviation industry into national carbon trade market. 

Carbon trade in China

Carbon trade in European Union

lIn 2012, aviation industry is officially incorporated into carbon 
trade market in European Union (EU).

l  In 2023, the  carbon trade amount in EU surpassed 770 
billion Euro.



       

1. BACKGROUND ③ Aero-engine by clean energy 
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02 CURRENT STATUS



       

2 .Current status ① USA

Series of plans of U.S. on green aviation 

p 1957，B-57B bomber, powered by hydrogen 

jet engine 

p 2020, Zero Avio, world's first manned hydrogen 

powered commercial aircraft 



       

2 .Current status ② Europe

European Union: Hydrogen-powered Aviation by 2050

p 2020，Airbus，ZEROe Concept （powered 
by hydrogen）

p 1990s， Rolls & Royce，EJ200（Hydrogen 
turbine engine）



       

2 . Current status ③ Russia

p 1988, Tu155 ( LH2 fueled aircraft, 164-passenger), Soviet Union.



       

2 .Current status ④  China 
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03 TECHNICAL CHALLENGE



① Major challenge of Hydrogen Turbine Engine

       

3.Technical Challenge

Hydrogen Aircraft-engine Integration
  

Hydrogen  Safe

Hydrogen 
Control

Hydrogen Storage Hydrogen Combustion



② Hydrogen aircraft-engine integration

Medium-range aircraft Long-range aircraft

3.Technical Challenge

       



       

③ Hydrogen Storage
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3.Technical Challenge



       

④ Hydrogen control3.Technical Challenge



⑤ Hydrogen combustion：NOx emissions

       

3.Technical Challenge

氢气射流火焰/Hydrogen jet flame



⑥ Hydrogen safety

       
      The hydrogen atom is unstable and spread quickly inside the material, the 

development of hydrogen energy is severely hindered by the hydrogen embrittlement 

of metal  materials.

3.Technical Challenge

Hydrogen induced crack  



04 R&D REQUIREMENTS



4 . R&D requirements ① Integrated design of hydrogen aircraft/engine

l L i qu i d  h ydro ge n  de l i ve r y 
control

l Engine and tank control

l Hydrogen  safe control

Control system 
integration

l Liquid hydrogen evaporation

l Engine turbine cooling

l Aircraf t  onboard system 
cooling

Thermal management
integration

l Hydrogen delivery system

l Dry-type wing and 
propulsion system

l Fuselage and hydrogen tank

 H2 storage and 
delivery integration



       

② High density hydrogen storage4 . R&D requirements

Gasous hydrogen

• Fuel mass fraction：5%~8%
• Storage pressure：70Mpa
• Maturity: TRL6

solid-state hydrogen 

• Fuel mass fraction：4%~6%
• Maturity: TRL4

Liquid hydrogen

• Fuel mass fraction：
20%~40%

• Storage pressure：
0.14Mpa

• Maturity: TRL4

Hydrogen 
Storage 



       

③ Low emission hydrogen combustion

Muti-point injector module

4 . R&D requirements



       

④ High-efficient control of hydrogen fuel       

l Hydrogen Pressure 

stabilization technology

l Low-delay control technology

l Safety design for control 

system

K e y  
Te c h n o l o g y

4 . R&D requirements



⑤ Airworthiness of hydrogen power

                       

Major Concerns of hydrogen 
power safety

                       

Research Demand of hydrogen 
power safety

                       Lightning strike

                       Bird strike

                       Emergency landing

                       Evaluation and verification of materials 
related to hydrogen embrittlement

                       

Design and verification of fire protection 
and anti-collision of pipelines transporting 

hydrogen fuel

                       Unintentional accumulation of oxygen in 
the fuel system

                       Fire prevention

                       Broken roulette

                       Fuel system
                       Exhaust treatment of excess hydrogen fuel 

on the ground (maintenance, repair)

4 . R&D requirements
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